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1. eab U nJIaHupyeMble pe3yabTaThl 0CBOCHHS TUCIHUNIMHBI (MOIYJIA)

Iesbto 0CBOEHMSI JUCLUIUIMHBI ABIsETCA (POPMUPOBAHUE CIECAYIOUIMX KOMITETEHIIMHI:

— OIIK-2 — criocoOHOCTh COBEPIICHCTBOBATH M PEAIM30BBIBATH HOBBIE MAaTEMATUUYECKUE
METO/bI peIlIeHUs IPUKIAHBIX 3aa4;

—JIK-1 — cnocoOHOCTh OCYIIECTBISATH HAyYHO-UCCIIEIOBATEIIbCKUME M OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KaK IPHU UCCIIEA0OBAHUH CAMOCTOATENbHBIX TEM, TaK U Pa3pabOTKu
110 TEMAaTUKE OPTaHU3aIHH;

—IIK-2 — cnocoGHOCTh peayn30BbIBATE U OCYLIECTBISITH PYKOBOJACTBO IIPOLIECCAMH,
OPOCKTaMHU pa3pabOTKUM M MOAM(DUKALMK TPOrpaMMHOrO oOecredyeHus, MHPOPMALMOHHBIX
CHCTEM M IIPOEKTOB B 001aCTH MH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA;

—IIK-3 — cnocoOHOCTh MPOW3BOAUTH aHAIM3 OCOOCHHOCTEH (YHKIMOHHPOBAHUS
MH(POKOMMYHUKAIIMOHHBIX CHCTEM M IPEJOCTaBIAEMBbIX Ha HX OCHOBE YCIYT, OLICHHUBATh
Ka4ecTBO MPEJOCTaBIAEMBIX yCIyr u  (GOpMHpOBaTh TpeOOBaHMA K  IOKa3aTessIM
¢dyHkunoHupoBanus cepBrcoB MIC B COOTBETCTBUH C 3aIpOCaMU U OTPACIEBbIMU HOPMaMHU.

PesynbraTamu OCBOCHUSI TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHINKATOPHI TOCTHKECHUS
KOMIIETECHIINN:

NOIIK-2.2. HWcnomp3yeT METOIbI  BBICOKOIIPOM3BOAMTENBHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTUH, COBPEMEHHOI'O IPOrpaMMHOro olecrneyeHus (B TOM YHUCIE OTEYECTBEHHOIO
IPOM3BOJICTBA) ISl PEHICHUS 3a7a4 MPo(eCcCHOHAIBHOM AesITeTbHOCTH;

NIIK-1.1. OcymectBasieT mnpoBeneHue padboT Mo o0paboTke U aHajIu3y HayydHO-
TEXHUYECKOH MH(OPMAIMH U Pe3yJIbTATOB UCCIICIOBAHHNA;

NIIK-1.3. OcyuectBisier pa3paboTKy IJIAHOB M METOJMUYECKUX MPOrpamMM IPOBEIECHUS
UCCIIEIOBaHMI U pa3pabOTOK MO OMpeaesIeHHON TEMaTHKE;

NIIK-2.1. Ilnanupyer paboThl B MPOEKTaxX JTHOOOr0 YpOBHS CIOXKHOCTH B 00NacTH
UH(POKOMMYHHUKAITHOHHBIX TEXHOJIOTHH;

NIIK-3.3. Onpenenser noKa3aresiu KayecTBa (bYHKIIMOHUPOBAHUS
MH(POKOMMYHHUKAITMOHHBIX CHCTEM Ha OCHOBE TIOCTPOCHHBIX MAaTEMaTHUECKUX U MMUTAIIMOHHBIX
MOJIEJIEH,

2. 33}18‘11/1 OCBOCHMUA NTHUCHHUIIIMHBI

— OcBOMTSH anmnapar CTOXaCTHYECKOW TeOMETPUU M TEOPHH MacCOBOTO OOCITYKUBAHUS JUIs
pelIeHus MPUKIAIHBIX 3a7ad pa3BepPThIBAHMS U dKCIUTyaTanun cerei 5G.

— Hayuntbcs mpUMEHATH METOABI U MHCTPYMEHTBI aHAIM3a TEJIEKOMMYHHMKALMOHHBIX
JAHHBIX, B TOM YHCJIE TOCPEICTBOM HH()OPMALIMOHHBIX TEXHOJIOTUH.

— Hayuntbcs UCIONIB30BaTh PE3yNbTAThl MPUKIAAHOW MAaTeMAaTHUKH i OCBOCHHUS U
aJlanTalyy HOBBIX METO/IOB PELIEHHS 3a7a4 B 00JacCTH CBOMX MPO(ecCHOHAIbHBIX HHTEPECOB.

3. MecTo AMcHMIINHBI (MOAYJIsI) B CTPYKTYpPe 00pa30BaTe/ibHON NPOrpaMMbl

Hucuummuna «Cetu 5G/5G+»  oTHocUTCST K 4acTH, (opmMupyemMol ydyacTHUKaMU
oOpa3oBaTenbHbIX OTHOIIEHUH bioka 1 «/lucuunnuzel», BXOAUT B MoayJb «Crienuanuzanus,
ABJII€TCS 0053aTEIBHON [Tl U3YUYCHHUS.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTANMH MO JUCHHUILINHE

Cemectp 3, oK3aMeH.

5. Bxoanble TpeOoOBaHNS 1JIs1 OCBOEHUS THCHMIIMHBI

Jljig ycTienHoro OCBOCHUS JUCIUILIMHBI TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0JIe OCBOEHHsI 00pa30BaTENbHBIX NPOTrpaMM IMPEALISCTBYIOIIETO YPOBHS 00pa3oBaHUS H
pe3yNbTaThl 00Y4YEeHHUs MO CIEIYIOMIUM JUCHUILTHAM: « MaTemMaThuuecKkre METObl U MOJIENN AJIst
KOMITBIOTEPHBIX Hayk», « Teopus Tenerpadukay.



6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM TUCHUTITIHHBI (MOTYJIA)

OO01mmast TpyA0eMKOCTh TUCIUIUTHHBI cOCTaBisieT 5 3.¢., 180 gacoB, U3 KOTOPHIX:
— Jekumu: 32 4.;
— cemuHapckue 3ansatus: 0 4.
— IPAKTUYECKUE 3aHATHUSA. 32 U.;
— nmabopatopHsbie padoTsl: 0 .
B TOM YHCJIE IpaKTUYecKas moaroroska: 0 4.
OOBeM caMOoCTOATENBHOM pabOTHI CTyIEHTA ONPEACIICH YUeOHbBIM IIIAHOM.

8. Conepikanne TUCHUILIHHBI (MOAYJISA), CTPYKTYPHPOBAHHOE IO TEMaM

Tema 1. CoToBbIE CETH CBSI3U

OcoOeHHOCTH Pa3BUTHUS CETEH CBSA3M, MOJeb B3aumojehicTBus OS] ucTopus pa3BUTHS
CCC, mpouecc crangaptuzanuu CCC, Ha3HaueHUE HIEKTPOMArHUTHOro cnekrpa. OCHOBHbIE
ocobennoctu u tpedboBanusa Kk CCC, ocobennoctu Tekymiero nokoienus CCC. CoBpeMeHHbIE
CKBO3HBIE TEXHOJIOTUY B KOHTEKCTE IKCIUTyaTanuu ceteit 5G.

Tema 2. Apxurekrypa cereit cBsazu 5G

DNEeKTpOMarHUTHBIM CHEKTp Mg ceTeil cBsaA3u S5(, CTeK NMPOTOKOJIOB cereil cBsizu S5Q,
ycnyru ceteit cBssu 5SG u TpeOoBaHMs K HUM. DYHKIHMOHAIBHBIE OCOOCHHOCTH ILIOCKOCTH
ynpasinenuss SDN u NFV, ¢pyHkumonanbHble 0cOOEHHOCTH ceTel focTyna, cetb goctyna 5G NR.

Tema 3. Mogenn KoMIOHEeHTOB ceTeil ¢Bsa3u 5G NR u MeTomosorust oreHKH 0a30BBIX
xapakrepuctuk cucreMm 5SG NR

JIByxmepHble U TpexMmepHble cueHapuu 5SG NR. Mojenn KOMIIOHEHTOB CUCTEMBI CBSI3H:
pa3MelieHus T0JIb30BATEIICH, PACIPOCTPAHCHHUS CHUTHAJAa, AHTCHH, OJIOKUPOBKH B JBYX H
TpexMepHbIX creHapusix. llonarue SIR, QyHKIMOHaIBHBIE MPEOOpa30BaHUS CIyYalHBIX
BEJIMYHH, IPUMEPBI HA OCHOBE NPSMOr0 B3aUMOJEHCTBUS YCTPOMCTB.

Tewma 4. Ouenka 6a30BbIX xapakTepucTHK cucteM SG NR

OOmiast MoJenp Ha OCHOBE CIy4YalHBIX IOJIeH, cTaTuyeckas MOJAeIb OJIOKMPOBKH,
BCPOATHOCTH 3KCIIO3UIINHU, BEPOATHOCTH 3KCIIO3UIIHU COBMCECTHO C BEPOATHOCTBHIO 6J'IOKI/IpOBKI/I.
Onenka noMexu, ucnosb3oBanue Gopmyisl Kamnbernia s oieHKH MOMeXH, aHaIN3 TOMEXH IS
APYrux TUIIOB aHTCHH, IPUMCHCHUEC aHTCHH C JOIIOJHUTCIbHBIMHA MMOTCPAMU MOIIHOCTH. OIIGHKa
SIR, maremaruyeckue BelpakeHus A SIR, BapuaHThl pelleHus, pelieHue pa3iokeHueM B psf
Teitnopa, popmyna lllenHoHa, cieKkTpanbHOU 3(h(HEKTUBHOCTB.

Tema 5. Metoanl oBeIIIeHNs Haae:KHOCTH B SG NR

YpoBeHb MoOJENUpOBaHHUS OOCTY>KHMBaHUS CecCHil, 0a30BbIE COOTHOIIEHHUS TEOPHUU
MaccoBoro oocmykuBanus, cuctemsl Buna M/M(G)/K/K, pecypcapie CMO, umHTalMOHHOE
MoenrpoBanue. CToxacTuueckasi TEOMETPUsSI U €€ MPUIIOKEHHS K OeCITPOBOIHBIM CETSM CBSI3H,
COBMECTHbIE MojJenu Ha ocHoBe TMO mu croxactTudyeckod reoMmeTpur. Mojenu mpouecca
oOciyxuBaHusi aDOHEHTOB B ceTAX 5G, MeTO/1 MyJIbTUCBA3HOCTH, METO/I SIBHOTO PE3EPBUPOBAHUS
pPECYypCOB, MYJIbTHKACTHHT.

Tema 6. Cetu cBsi3u 6G TeparepoBoro auana3oHa 4acToT

TepareprioBslii [uana3zoH 4acTOT, OCOOEHHOCTH PACIIPOCTPAHEHUS BOJH, MOJEKYIJIApHAs
abcopOrus, MOJEKySpHBIA myM. OCOOCHHOCTH CETel TeparepIioBOro auara3oHa dYacToT:
MACCHBHBIC AHTEHHBIE PEIICTKH, CIYYalHBIM AOCTYN M TIOUCK JIy4a, MHKPOMOOHMIBLHOCTD.



[Ipunoxenus ceTeil TeparepioBoro Auarna3oHa 4acTOT: MUKPO- U MaKpOypOBHU. MUKpO: CBSI3b
mexay sapamu LTI, Makpo: mukocoTsl. Crienn¢puka aHalin3a MEXaHU3MOB OOCITYXHBAaHUSA U
JIOCTYIIA B CETAX CBS3U TEPArepLuoBOro Avana3oHa 4acToT.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymmii KOHTPOJb MO JUCHMIUIMHE MPOBOJUTCA IYTEM KOHTPOJS IOCEIIaeMOCTH,
BBIIIOJIHEHUSI  3aJaHUi  HAa  B3aUMHOE  OICHWBAaHHME, TECTOB MO  JICKIHOHHOMY
MaTepHaly, BBITOJTHEHHUS pacdeTHO-Tpaduueckux padot, u pukcupyercs B opMe KOHTPOJIBLHOU
TOYKH HE MEHEe OJJHOTO Pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUS U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B TpeTbeM ceMecTpe IPOBOAMUTCS B MHCbMEHHOH (opme 1o Ouseram.
DK3aMEeHAIIMOHHBIA OMJIET COCTOMT M3 ABYX yacTel. [IpogomkuTensHOCTh dK3aMeHa 1,5 Jaca.

[lepBas vacTe npencrasisier coboi onuH Bompoc, nposepsoomuil MOIIK-2.1. OtBet Ha
BOIIPOC IIEPBOM YacTu aeTcs B pa3BepHYyTOH (opme.

Bropas gacte conepxuT ouH Borpoc, nposepstoutuii UTTK-7.2. OTBeT Ha BOIIPOC BTOPOH
YacTH JIaeTcs B pa3BepHyTOH (opme.

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. Ucxons ux BeipaxkeHust ®P paccrosaus no ommwkaiimert bC u3 mons bC ¢ mimoTHOCTBIO
b, B osie GJI0KEPOB C IJIOTHOCTHIO a oyunTe Beipaxkenue st P SNR u ckopoctu [lIsHHOHA.

2. Iloctpoiite rpaduku ans ckopoctu llIsHHOHa kak QyHKIMM OT MiIoTHocTH BC u
IJIOTHOCTU OnokepoB (paauyc Onokepa — 0.3M, BbicoTy Onmokepa — 1.7M, BeicoTy AY — 1.5M,
BbicoTy BC — 10M, mupuna kanana csizu — 20 MI'n, uznyyaemas momHocts aHTeHHbl bC — 23
nbM, ycunenus Ha nepenaue u npueme — 10 1b). [losicHuTe nosydyeHHble pe3ynbTaThl.

3. IlonmyuuTe annpokcuMaInuio BTOPOro MopsaKa A cpeanero 3HaueHust pyHkuuu SINR
u ckopoctu llIsHHOHA MeTonOM pasniokeHus B paj Teiliopa mpu yClIOBUH, YTO €JMHCTBEHHBIM
CIIy4allHbIM KOMIIOHEHTOM SIBJISIETCSI PACCTOSIHUE MEXKIY MEpeJaTYNuKOM W IIPUEMHUKOM.
[Tosicuure Kaxabli W3 mepexofoB. lIpeAmnonoxuB, 4TO 3TO paccTosHUE pacrpenencHo (1)
paBHOMepHO oT 1 10 100 M, (1) HopMmanbHO ¢ cpenHuM S0 1 aucnepcueit 20, (iii) SKCIOHEHIIUATBHO
co cpeanuM 50, u Taxxke, ucnoib3ys Moaens FSPL, npeanonoxus 1ONOTHUTEIBHO U3IIy4aeMyIo
MomHocTh aHTeHHbl bC 23 nbwm, ycunenus Ha nepenade u npueme 10 nb, mmpuna kanana — 20
MI 1, TennoBoit mym — 174 n1b/I'u, uatepdepenius nocrosuHa u pasHa 10 ab.

PesynpTathl  5K3aMeHa  ONpPENENSAIOTCS  OLIGHKAMH  «OTIHMYHO»,  «XOPOILOM,
«YIOBIIETBOPUTEIBHO», «HEYOBIETBOPUTEIIBHO».

Texymuil KOHTPOJIb YCIIEBAEMOCTH MO MPAKTUYECKOMY MaTepualy OCYLIECTBISIETCS B
BUJIC MPOBEPKHU BBIMOJIHEHUS yUeOHBIX W JOMAIIHUX pacdyeTHO-rpaduueckux pador. Texymiuii
KOHTPOJIb YCIIEBAEMOCTH II0 TEOPETUYECKOMY MaTepHady OCYLIECTBISETCS B BHJE TECTOB.
Onenka TeKylero KOHTpOJIs IPOBOJUTCS HA OCHOBE OLICHKM KOMIIETEHIMH, COOTBETCTBYIOIINX
TEKyIEMY pa3Jiesly TUCLUILIMHBI, COMIACHO TaOHIIe.

PacuetHo-rpaduueckue paboTsl 0-5 GayoB 3a BBHITTOIHEHHUE KaXKI0H PabOTHI
(MakcumyMm 40 6amioB)

TecTrl 0-20 6ayJIOB 3a KaXKIbIi TECT
(MakcumyMm 40 6amioB)

DK3aMeH 0-20 6annoB

HTorosas oleHKa 10 NpeaMeTy (9K3aMeH) BBICTABIISETCS CIEIYIOIIUM 00pa3oM:
«OTJIMYHOY» — CTYJIeHT HaOpasn He MeHee 80 nmepBUYHBIX 0aJIOB, BHIOJHUI BCE PACUETHO-
rpadudeckre paboThl, HET HEYAOBIETBOPUTEIBHBIX OIIEHOK 32 TECTHI;



«XOpOIIO» — CTYAEHT Habpas oT 65 10 80 mepBUUYHBIX OAJIIIOB, BHITIOJHUI BCE PacUeTHO-
rpadudeckre paboThl, HET HEYAOBIETBOPUTEIBHBIX OIICHOK 32 TECTHI;

«YIOBIIETBOPUTEIBHO» — CTyACHT Habpan oT 50 10 65 nepBUYHBIX 0aJIOB, BHIITOJIHUI BCE
pacueTHo-TpaduyecKrue paboThl, HET HEYIOBJICTBOPUTEIHHBIX OIEHOK 32 TECTHI,

«HEYJOBIETBOPUTENIBHO» — CTYACHT HE CAall pacueTHo-rpaduueckue padoThl, HaOpal
MeHee 50 rnepBUYHbIX 0aJIOB WU CAAJ TECT HA «HEYOBJICTBOPUTEIHHOY.

Bo BpeMs »5k3aMeHa CTYJIEHT MOXET TIOBBICUTH CBOIO OIICHKY, CJIaB 3aHOBO
COOTBCTCTBYIOH_II/II;'I TCCT, IPHU YCJIOBHUU BBIITOJHCHUA OCTAJIbHBIX Tpe60BaHHfI K OLICHKC.

11. YyeOHO-MeTOaAUYECKOE 00eceyeHne

a) DJEKTPOHHBIN Y4eOHBIN KypC 110 AUCHUIUIMHE B 2JIEKTPOHHOM yHHBepcHuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=00000

0) OuleHOouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTAIlMH 10
JMCIUITIIMHE.

12. Ilepeuens yueOHOIi TuTEpaTYpHI U pecypcoB ceTu NHTepHeT

a) OCHOBHas JTUTepaTypa:

— Jleun B.P. Teopernueckne OoCHOBHI cTatucTuueckon paaunorexuuku / b.P. JleBun. —
Cogerckoe paauo, 1976. — 656 c.

— Munens A.A., Karaee M.IO. Maremarnueckoe ¥ UMHUTALIMOHHOE MOJIEITUPOBAHUE!
MeTtoauueckue yka3aHHs K BBHIIOJHEHUIO MPAKTHUECKUX PadoT mo Kypey «MaremaTudeckoe u
MMUTAIMOHHOE MOJEIMpPOBaHUE» JUIsl CTYAEHTOB, oOywaromuxcs no HampasieHuto 09.03.03
«[Ipuknagnas uapopmatuka» Bcex popm o0yuenus / A.A. Munens, M.YO. Karaes. — FOpra: U3z-
B0 IOTU (punman) TIIY, 2016. — 110 c.

— bouapos IL.I1., [Teunnkun A.B. Teopus BeposTHOCTEH. MaTemMaTH4ecKasi CTaTUCTHKA /
IL.I1. Bouapos, A.B. Ileunnkun. — Mocksa: @uszmatiurt, 2005. — 296 c.

— Maiictpenko B.A. CoBpemenHble HH(MOpPMALMOHHBIE KaHajdbl U CHCTEMBI CBSI3U:
yueObnuk / B.A. Maiictpenko, A.A. ConoBeeB, M.IO. Ilmsckun, A.M. TuxonoB. — Omck:
HznarensctBo OMI'TY, 2017. — 452 c.

— CamyiinoB K.E., Ab6ae I1.0. MynbTucepBucHbie cetu CBsiH [TeKCT/2MeKTPOHHBIN
pecypc]: Yuebno-meroanueckuii komiieke / K.E. Camyiinos, I1.0. Abaes. — M.: M3a-Bo PYJIH,
2013. - 363 c.

— Kucens H.H. MonenupoBanue pacnpoctpaneHus paaroBoiH B nakere Wireless InSite:
yuebHoe mnocobue / H.H. Kucenp. — Taraupor: HznatensctBo HOxHoro ¢enepanbHOro
yHuBepcurera, 2018. — 108 c.

— bouapos IL.I1., [Teunnkun A.B. Teopust MmaccoBoro oOcIyXKUBaHUS : y4€OHUK /ISl By30B
/ TLIL. bouapos, A.B. Ileunnkun. — Mocksa: U3n-so PY/IH, 1995. — 529 c.

— Rappaport T.S. Wireless communications: principles and practice / T.S. Rappaport. —
New Jersey: prentice hall PTR, 1996. — 707 c.

— CamyitnoB K.E. Cetu u TenekoMMyHHKaIMK: Y4eOHUK U npakTUKyM Juist By30B / K.E.
Camyiinos, U.A. Ilanumos, JI.C. Kynsa6oB. — Mocksa: M3aarensctBo FOpaiit, 2020. — 363 c.

— lonpamireitn b.C. Cetu cBsizu. Yueonuk st By3oB / b.C. IN'onpamreitn, H.A. Coxoios,
I'.I". AAnoBckwmii. — Cankr-IlerepOypr: BXB-Ilerepoypr, 2010. — 400 c.

— TuxBunckuiit B.O. Cetn MmoOmiibHOU cBsi3u 5G. TexHOIOTHH, apXUTEKTypa U YCIyTH /
B.O. Tuxsunckuii. — Mocksa: Menua [Ta6aumep, 2019. — 375 c.

— Bacelli F., Blaszczyszyn B. Stochastic Geometry and Wireless Networks, Part I: Theory
/ F. Bacelli, B. Blaszczyszyn — NoW Publishers, 2009. — 164 p.

— Haenggi M. Stochastic geometry for wireless networks / M. Haenggi. — Cambridge
University Press, 2012. — 284 p.

— Akyildiz I. F. 6G and beyond: The future of wireless communications systems // 1. F.
Akyildiz, A. Kak, S. Nie — IEEE access, 2020. — Vol. 8. — P. 133995-134030.


https://moodle.tsu.ru/course/view.php?id=00000

— Chettri L., Bera R. A comprehensive survey on Internet of Things (IoT) toward 5G
wireless systems // L. Chettri, R. Bera. — IEEE Internet of Things Journal, 2019. — VVol. 7. — Ne. 1.
- P. 16-32.

— KyuepsBeiii A. E. HoBble nepcneKTHBBI HAYYHBIX HCCIIEJOBAHUI B 00J1aCTH CETeH CBA3U
Ha 2021-2024 roawt // A. E. Kydepsssiii, P. B. Kupuuek, M. A. Makonkuna, A. U. [lapamoHos,
P. A. lynaiiues, P. f. Ilupmaromenos, A. C. bopoaus, A. I'. Baaneiko, A. C. A. MyTxanHa, A.
N. Bwibopnora, C. C. Bmagumupo, U. B. I'pummna. — MHPOpMaMOHHBIE TEXHOJIOTHH W
tenekommyHukanuu, 2020. — T. 8. — Ne. 3. — C. 1-19.

— Shahzadi, R.. UAV assisted 5G and beyond wireless networks: A survey // R. Shahzadi,,.
M. Ali, H. Z. Khan, M. Naeem. — Journal of Network and Computer Applications, 2021. — Vol.
189. — P. 1-20.

0) IOTIOJHUTEIbHAS JTUTEPATYpa:

—berume B. O. Onenka 3¢p¢eKTUBHOCTH MeXaHW3Ma pPEe3epPBHPOBAHUS IOJOCHI
MIPOITYCKaHMs 711 TeXHOIoru mmWave B ceTsax cBsi3u nsaroro nokosienus // B.O. berumes, 2.C.
Comnun, /I.A. Momuanos, A.K. Camyiinos, 10.B. I'aiinamaka, K.E. Camyiinos. — MadopmarmonHo-
ynpasistorue cucrembl, 2019. — Ne, 5 (102). — C. 51-63.

— laiinamaka HO. B. MozaenupoBanue OTHOIICHUS! CUTHAI/MHTEP(EpPEeHIINs B MOOMIIbHON
CETH CO clydyailHbIM ONy>KJaHHeM B3auMojeicTByrommx ycrpoicts // 0. B. TNaiinamaka, 1O. H.
Opnos, 1. A. Momganos, A. K. CamyiinoB — Madopmaruka u e€ npumenenus, 2017. — T. 11. —
Ne. 2. — C. 50-58.

—Taiinamaka 1O. B. Onenka XapakTepUCTHK HHTEPPEPEHIMU TPH B3aUMOJICHCTBHU
OecTpOBOJHBIX YCTPOMCTB B CMEXHBIX IMOMEHICHUSIX MpsMoyroibHoi ¢Gopmer // FO. B.
laiinamaxka, A. K. Camyiinos, B. O. berumes, P. H. KoBansuykos, /I. A. Momuanos. — T-Comm-
Tenekommynukanuu u Tpancnopt, 2015. — T. 9. — Ne. 11. — C. 41-45.

—boponun II. H. AHanu3 npomyckHOH CIIOCOOHOCTM M XapaKTEPUCTUK YacCTOTHOIO
CIIEKTpa B CETSIX CBS3M CBEPXMAJoro paaumyca AeHcTBHs B TeparepuioBoMm auanazone // I1. H.
Boponun, E. A. Kyuepssiid, /I. A. Momuanos. — DnektpocBsizb, 2014, — Ne. 11. — C. 18-21.

— MonuanoB JI. A. OueHka OTHOUICHHsI CUTHAJ/IIYM B OECIPOBOJHBIX CETSX JOCTYIIa
nsaroro nokosieHus // I1. A. Momganos, P. H. KoBansuykos, A. 5. Omeros, E. A. KyuepsBsiid, A.
K. Camyiinos, K. E. CamyitnoB — Dnekrpocsasb, 2019. — Ne. 9. — C. 37-44.

—Ilerpos B. . Ananu3 untepdepeHunu B OECIPOBOAHBIX CETAX CBSA3HM TEpareproBOro
nuanazona dactot // B. W. Ilerpos, /[I. A. MomuanoB, E. A. KyuepsBsiii. — MHpopmaTuka,
TeJIeKOMMYHUKauu u ynpasnenne, 2017. — T. 10. — Ne. 1. — C. 27-36.

—IlerpoB B. U. Onenka OTHOLIEHHs CUTHajl/IoMexa B OECIPOBOJIHBIX CETAX CBS3U
TeparepueBoro auanazona udactor // B. W. Ilerpos, [I. A. Monuanos, E. A. KyuepsBoiid. —
OnekTpocBsss, 2017. — No. 10. — C. 24-29.

—Taiigamaka 1O. B. 3agaun cTOXacTMYECKOrO MOJEIMPOBAHUS HWHTETPUPOBAHHOM
BCEMpOHHUKaoMIeH HazeMHO-Bo3ayIHON cetn 6G // FO. B. TI'aiinamaka, E. A. Kyuepsssiii, K. E.
CamyiinoB. — HoBble nH(pOpMamOHHbIE TEXHOJOTUH B UCCIEA0BAHUH CIOXKHBIX CTPYKTYp, 2020.
—C. 44-45.

— Hapacenust A. B. Ananu3 crpareruu pasrpy3ku 6a30Bbix craniuii 5G NR ¢ momoripio
texroiorun NR-U // A. B. [dapacenus, 3. C. Conun, [I. A. Monuanos, K. E. CamyiinoB —
Undpopmaruka u e€ npumenenus, 2021. — T. 15. — Ne. 3. — C. 98-111.

B) pecypchl cetu HTepHeT:

— OTKpBITHII Kypc «CroxacTuueckas TEOMETPHUS, JlexTopuym -
https://www.lektorium.tv/node/39390

—Hukn  oOywarommx  BHIEO  OT  KOMaHmel  pa3paboTumkoB  YouGile  —
https://ru.yougile.com/training

— O3HakoMuTenbHas ctathst 0 padote B Notion — https://checkroi.ru/blog/kak-rabotat-v-
notion/



https://www.lektorium.tv/node/39390
https://ru.yougile.com/training
https://checkroi.ru/blog/kak-rabotat-v-notion/
https://checkroi.ru/blog/kak-rabotat-v-notion/

— CoBeThl I HAaYHMHAIOIINX II0JIL30BaTEIEH Notion —
https://trends.rbc.ru/trends/innovation/602d39a29a794730cf032ccl

TemaTtnueckue KypHAJIbI:

— Dnektpocss3b — https://elsv.ru/

— T-Comm — TenekoMMyHHUKaIMs U TpaHcopt — https://istina.msu.ru/journals/97645/

— MudopmarmonHo-ympasisemMbie cucteMbl — ttp://www.i-us.ru/index.php/ius

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTH A

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bximrouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJUYHO JOCTYIHBIC 0OsiauHble TexHomoruu (Google Docs, SIuaexc. Ta0uib);

— cpencTBa onnaiiH-kommyHukanuu (SIugekc. Tenemoct, Voov Meetings);

— CpeJICTBA BBIMOJHEHMSI M TIPE/ICTaBICHUs pacueTHO-rpaduueckux padot (R Studio, MS
Power BI);

— OHJIAMH-JIOCKH JUIsSi COBMECTHOW pabOThl Hal CTpyKTypu3aimeid undopmanuu (Padlet,
Jamboard).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe oOecrieyeHue

AyauTtopuu JUisi IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun Ui TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALNM, TEKYLIErO KOHTPOJISA U POMEKYTOYHOM aTTECTALIUU.

[Tomernenust i cCaMOCTOATENbHON paOOThl, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JIOCTYyNOM K ceTH HHTepHeT, B 3IIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

AyauTopun i OpPOBEAEHUS 3aHATHM  JEKIMOHHOTO M CEMHUHApCKOro THUMa
VHJUBUAYAIbHBIX W TPYIIOBBIX KOHCYJbTAlU, TEKYIIErO0 KOHTPOJSI W MPOMEKYTOUHOU
aTTecTallid B CMEIMIEHHOM QopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

MomyanoB JIMuTpuii AJNeKkcaHIpoBHY, O-p TE€XH. HAyK, JOILEHT, mpodeccop Kadeaps
TEOPUHU BEPOSITHOCTEN M MATEMAaTUYECKON CTaTUCTUKH,

JlucoBckas Exarepuna HOpweBHa, kaHn. (u3.-MaT. HayK, AOLEHT KadeIapbl TEOpHH
BEPOATHOCTEN U MaTEeMaTUYECKOW CTaTUCTUKH,

Jluzropa Onpra JIMuTpueBHa, acCHUCTEHT Kadeapbl TEOPUU BEPOATHOCTEH W
MaTeMaTUYECKON CTaTUCTUKH.
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